Background: Knee osteoarthritis is a highly prevalent condition that can result in disability and reduced quality of life. The evidence suggests that total knee replacement surgery (TKR) is an effective intervention for patients with severe knee problems, but there is also an unmet need for this treatment in the UK. To help understand the reason for this unmet need, the aim of this study was to explore the factors that influence the decision-making process of TKR surgery by synthesising the available evidence from qualitative research on this topic.
Background
Knee osteoarthritis is the most common type of osteoarthritis and is a major cause of disability and reduced quality of life [1, 2] . Total knee replacement (TKR) surgery is reported to be an effective intervention for people who have severe knee problems [3, 4] and the number of TKR's performed in the UK has risen by over 20,000 between the years 2002 and 2004 [3] . Despite this rise, there are also reports of poor uptake of this treatment in the UK [5, 6] . In addition, a number of qualitative studies [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] have focused on the patient experience of TKR. The findings from these studies may help to shed light on the reasons for unmet need for TKR.
The term qualitative meta-synthesis refers to "the synthesis of findings across multiple qualitative reports to create a new interpretation" [16] Finfgeld [16] refers to this as an umbrella term that includes: theory building, meta-study, grounded formal theory, theory explanation, and descriptive study. The aim of a meta-synthesis is to produce new and integrative interpretation of findings that is more substantive than those resulting from individual investigations. Qualitative researchers argue that this is required in order to make qualitative research accessible and usable in the real world of practice and policy making [17] .
In quantitative studies systematic review methodology is well established, and the procedures are well developed and described. For a qualitative meta-synthesis however, there is no one standard approach. Although the Cochrane Qualitative Methods Group [18] are in discussions about the development of guidelines for the systematic review of qualitative evidence, at the moment there is no emerging consensus. According to Sandelowski and Barroso [19] the approach that you will use will depend on the purpose of your project. Some qualitative researchers argue that the methods used for quantitative systematic reviews cannot be transferred to qualitative metasyntheses for a number of epistemological reasons [17, 20, 21] . Each qualitative study is unique in its own way, as it explores different complexities and contradictions within the data. Because of this uniqueness, qualitative data cannot be summarised in the same way as quantitative data. However, during the last decade there has been a large increase in the amount of qualitative studies in health sciences research, but some have argued that these studies have had little impact on health policy and practice [17] . Others claim that any efforts to summarise and synthesise the findings from individual qualitative studies could be beneficial for policy makers and managers [22] . Our aim, by undertaking a qualitative meta-synthesis, was to summarise the evidence on decision-making regarding TKR surgery, so that the findings from these studies can be more accessible to clinicians, researchers, policy makers and managers.
Models for patient decision-making extend from the paternalistic, to the shared and the informed model [23] . The paternalistic model has been the dominant approach to decision-making in the past, and applies to situations when the patient passively agrees to the doctors choice of treatment [24] . The informed model is when the doctor communicates information about all of the treatment options available, and the patients make the final decision by themself. However, research has shown that even though patients want information about their illness [23, 25] , they do not necessarily want to be responsible for making the final decision [26, 27] . Therefore the shared model of decision-making has been advocated as the ideal, as this is when the patient and doctor work together to choose the best treatment option that is available [28] .
Methods
A number of different approaches to synthesising qualitative studies have been discussed in the literature [16, 17, 20, [29] [30] [31] [32] . We decided to adopt the framework used by Britten et al. [20] as their approach generates a line of argument that can be used to understand how patients make decisions about their health care use. The question this synthesis aimed to address was: 'what factors influence the decision making process of TKR surgery? 
Data Collection
In-depth interviews. Semi-structured interviews.
In-depth Interviews.
Setting
Survey was used to identify a sample of participants in Somerset, UK.
Patients listed for TKR at a specialist orthopedic hospital in UK.
Patients sampled from 3 orthopedic surgeon's waiting list in UK.
Participants recruited from an initial survey, conducted in Toronto, Canada.
Participants were recruited from a church or senior centre in northern Manhattan, USA.
Concepts
Experience of pain Most had experienced pain and disability for one or more decades.
Participants found it difficult to describe their pain -also reported functional loss.
Crippling and severe pain and limited mobility was identified.
_____ ____

Perception of health professionals role
Did not want to bother the GP with their symptoms.
Doctor was seen as the expert.
Believed the surgeon was the expert.
Patients relied on the doctor to help them make a decision about surgery. 
Second order Interpretation
Patients viewed their symptoms as a natural part of aging, and were reluctant to seek care or have surgery.
Patients make decisions about surgery based on their perception of symptoms, and depending on their life environment.
Patients have the perception that "there are probably people worse off" and they should have priority for surgery.
"The taken for granted assumption that one needs to be in constant pain and virtually unable to move before seriously considering surgery".
Participants had negative perceptions of TKR, because of the risks they associated with surgery.
(page number not for citation purposes) Sample 9 patients who had TKRbut had been waiting for up to 2 years.
9 patients after TKR, 9 patients on waiting list for hip replacement.
5 TJA patients and their spouses after surgery.
25 patients 3 months before TKR -10 interviewed 6 months after TKR.
17 patients who were potential for TJA (hip or knee) -but they did not want the procedure.
Data Collection
Un-structured interviews Un-structured Interviews. 1 focus group -to discuss their needs prior to and following TJA surgery.
In-depth interviews.
Setting
Participants were contacted with a letter after surgery in a hospital in New Zealand.
Participants were recruited at a hospital in Sweden.
Participants recruited by telephone (were already scheduled for follow up visit) in USA.
Concepts
Experience of pain Living in constant pain & hurting with everyday activities.
Pain is described as dreadful and extremely disabling.
Still felt extreme pain after surgery.
Still had continued pain and immobility after surgery
Participants viewed their pain as bad, but not "'bad enough" for surgery.
Perception of health professionals role
Had a powerful faith in health professionals.
Needed to establish a trusting relationship with the doctor.
Nurses and physicians were acknowledged as important sources of information & support.
Participants did not criticise the surgeon or the surgery.
Participants wanted more information from their health care provider.
Expectation of treatment Some viewed surgery as the only way to carry on leading a normal life. ______ Believed they would be back to normal (walking, dancing) at 56 weeks.
Patients acknowledged that TKR was major surgery and it was natural to feel pain.
Participants were concerned about the efficacy of TKR surgery.
Expectation of condition ______ ______ _____ ______ Participants perceived pain as natural, expected with old age.
Social Context & social support
Participants revealed that "accepting help" was a condition necessary to maintaining independence in the long run.
Having a sense of underlying support (friends & family) helped preserve continuity.
Spousal support was important during the recovery process.
Participant's perception of outcome was related to certain situations in their life (i.e. moving from a lonely neighbourhood).
Patients drew on lay sources of information.
Comparison with others _____ _____ _____ Felt the outcome was good when they compared themselves to others worse off than them.
Relied on accounts from others who had undergone TJA surgery
Coping strategies Having faith and a positive attitude (stoicism) allowed participants to endure the pain.
Respondents preserve the sense of living a full life by contending with what they could do.
Participants had to make adjustments to their home (putting on socks, going to bathroom) to cope after surgery.
_____ Participants 'accommodated' the pain, by making adjustments and coping.
Second order Interpretation
Determination, optimism, and trust sustained participants through the entire TKJA process.
Participants "put their trust in surgery to alleviate their suffering, but find it hard to live in the uncertainty inflicted by the indeterminate waiting time".
"Preparing spouses for the role changes that occur following surgery could help patients and spouses establish realistic expectations of the recovery process".
The TKR outcome was viewed positively or negatively when viewed in relation to the participant's life context or environment.
"Symptoms and information sources were the two main factors influencing patient decision making". ies, and looked for common or re-occurring themes. We then met to discuss our findings, and agreed upon the final set of concepts that had emerged from the individual studies.
Translating the studies into one another Once the concepts were agreed upon, the next stage was to look for second-order interpretations. When developing second-order interpretations we looked for explanations that were embedded in the studies. During this step, the lead researcher (TO) read each of the studies again, looking carefully for the main explanation that emerged from each individual paper that related to the specific research question being asked. The results were then fed back to the team (CJ, PO), who agreed on the final set of secondorder interpretations.
Synthesising translations
To develop third-order interpretations and create the line of argument, we then had to consider each concept and second-order interpretation in turn. To do this we developed a table and organised the chosen concepts in one column, and the second-order interpretations in the next column (see table 2 ).
Expressing the synthesis
This final step involves 'expressing the synthesis'. According to Noblit and Hare [31] expressing the synthesis is communicating the synthesis in a form that is relevant and appropriate to the audience.
Results
The research studies Our systematic literature review found ten qualitative studies that investigated the experience of total knee replacement surgery. Four of these studies were carried out in the UK, two in the USA, two in Canada, one in New Zealand, and one in Sweden. Four of the studies applied a Grounded Theory approach to analyse the data; four adopted a Content Analysis approach, one applied Interpretative Phenomenology (IP), and one Interpretative Phenomenological Analysis (IPA). All of the studies were published between the years 2000-2005.
Themes and concepts
Seven concepts were identified from the research studies (see table 1 ):
Experience of pain, or different ways of describing painfeatured in seven of the studies.
Perception of the health professionals' role, or the relationship between the patient and the health professional -featured in all ten of the studies.
Expectation of treatment, or the perception of treatment options and outcomes -featured in eight of the studies.
Expectation of condition, or the perceived cause of the condition -featured in four of the studies.
Social context and social support, or the social environment in which people live -featured in six of the studies. 
Perception of health Professional's role
Relationship with health care professional f) Participants "put their trust in surgery to alleviate the suffering, but find it hard to live in the uncertainty inflicted by the indeterminate waiting time". g) Expectations of treatments are shaped by the balance between living a life on hold, and the risks associated with surgery.
Coping strategies Different ways of coping with knee OA
h) "The taken for granted assumption that one needs to be in constant pain and virtually unable to move before seriously considering surgery".
Social context and social support Life context and social support from friends and family
i) "Symptoms and information sources were the two main factors influencing patient decision-making".
j) The decision to have TKR is linked to the amount of pain being endured, and the way that information about TKR surgery is communicated to patients. k) Determination, optimism, and trust sustained participants through the entire TKJA process. l) The TKR outcome was viewed positively or negatively when viewed in relation to the participant's life context or environment. m) "Preparing spouses for the role changes that occur following surgery could help patients and spouses establish realistic expectations of the recovery process". n) Coping strategies and life context determine short and longer term outcomes of TKR surgery.
Comparison with others, or the perceived status when compared to others in similar situations -featured in four of the studies.
Coping strategies, or different ways of dealing with knee osteoarthritis, featured in five studies.
Ten second-order interpretations were identified from the research studies (see table 1 ). As the second-order interpretations are the main explanation or theory to emerge from the study, some are direct quotes that were extracted from the findings of the individual papers.
Decision-making regarding TKR surgery
Four third-order interpretations were constructed. When developing third-order interpretations, one has to consider each concept and second-order interpretation in turn. Although the line of argument develops from the second-order to third-order, the third-order interpretations are conceptualised after the formulation of the concepts. The concepts, therefore, shape the conceptual context when developing the third-order interpretations. For example, the literature suggests patients perceive knee osteoarthritis to be associated with normal aging. Patients also have the belief that there are people worse off than themselves and it is they who should have priority for surgery. Taken together with concepts such as, expectation of condition, and comparison with others, our third-order interpretation conceptualise this as 'personal interpretations of social and cultural categories of aging determine judgements about being deserving for surgery'. The line of argument continues with the following second-order interpretations: patients find it difficult to live with the uncertainty caused by the indeterminate waiting time of surgery, while others had negative perceptions of surgery because of the risks they associated with surgery. Taken together with the concept, expectation of treatment, our third-order interpretation conceptualises this as 'expectations of treatments are shaped by the balance between living a life on hold, and the perceived risks associated with surgery'. The line of argument continues with the following second-order interpretations: patients believed they needed to be in constant pain and virtually unable to move before they would seriously consider surgery. For others, the decision to have surgery is influenced by their perception of symptoms, and information sources. Taken together with the concepts, experience of pain, expectation of condition, and the perception of the health professional's role, our third-order interpretation conceptualises this as 'the decision to have TKR is linked to the amount of pain being endured, and the way information about TKR surgery is communicated'. The line of argument continues to include that if patients decide to have TKR surgery, it is determination, life environment, and the role of spouses, which influences expectations and outcomes.
Taken together with the concepts, social context and social support, and coping strategies, our third-order interpretation conceptualises this as 'coping strategies and life context can determine short and longer-term outcomes of TKR surgery'.
A further concept that did not feature in the second-order interpretations (i.e. it was not the main conclusion from the authors of the studies), but was evident in all ten of the studies, was the patients' perception of the health professional's role. Patients wanted to be able to trust their health care professional, and would rely on their guidance and support. Many patients perceived their GP or hospital doctor as the 'expert', and wanted their advice when faced with the decision of surgery. While others believed that their GP was the gatekeeper to TKR surgery. However, if patients made the decision to have surgery, they did not want to be critical of the surgery or the surgeon. Therefore, the doctor-patient relationship is an important concept in relation to decision-making regarding TKR surgery, and this has become explicit through the process of conducting this meta-synthesis.
Discussion
The aim of this synthesis was to explore the factors that can influence the decision-making process regarding TKR surgery from the patients' perspective. Our findings suggest that decision-making in relation to TKR surgery is extremely complex, and patients have to weigh up numerous considerations. The literature from the ten studies suggests that knee osteoarthritis is viewed as a natural part of aging, the process of 'wear and tear'. Patients make adaptations to their life and learn to cope with the pain. Social and cultural categories of aging have shaped expectations of this condition, and this in turn shapes expectations of treatment options. For instance, many patients believed that they needed to be in constant pain and virtually unable to move before they would seriously consider surgery. While others had negative perceptions of TKR surgery, because of the risks they associated with surgery.
A qualitative study conducted by Clark et al. [15] (included in this synthesis) explored elderly patients' decision-making regarding total joint replacement. They argue that decisions about total joint replacement are highly individualised, as patients constantly shift the threshold, a term they have conceptualised as the 'the moving target'. Our data synthesis and interpretations have highlighted that the doctor-patient relationship is also important during this process, and this may well influence patients shifting thresholds. The importance attached to the doctor-patient relationship has received a great deal of interest in health services research, with a significant amount of research conducted on the topic [33] [34] [35] [36] . For example, a study that included 3,707 interviews with general practitioners and patients in six countries, found that patients believe that only family relationships are more important than the doctor-patient relationship [36] . Barry et al. [37] carried out a study to investigate patients' agendas before consultation, to assess if these agendas are voiced, and to assess the effects of unvoiced agendas on outcomes. They found that patients' agendas are complex and multifarious and most participants did not voice all of their agendas in consultations with their GP. They argue that a positive outcome will only be achieved when patients' needs have been fully articulated in the consultation, and our synthesis confirms these findings.
It has been suggested that the use of decision-making aids may affect the decision-making process and also surgical rates [38] . O'Connor and colleagues [39] conducted a systematic review of decision aids for patients facing health treatments or screening decisions. They found that decision aids are better than usual care in improving patients knowledge, comfort, and participation in decision-making, without increasing anxiety. However, a narrative review conducted by Say et al. [40] argues that patient preferences are influenced by a number of other factors, including demographic variables, the experience of health and illness, the patient's diagnosis, and the relationships they experience with health professionals. A populationbased study conducted by Juni et al. in 2003 [5] found that the poor uptake of TKR in England could be due to the negative perceptions of surgery among both patients and general practitioners. Therefore doctor-patient communication could be an important factor contributing to the unmet need for TKR. However, although the shared model of decision-making is advocated as the most ideal model [28] , this may not always be easy to achieve in practice.
Strengths and Limitations
There are a number of different approaches to synthesising qualitative studies [16, 17, 20, [29] [30] [31] [32] . We decided to adopt the framework used by Britten et al. [20] (originally derived from Noblit and Hare [31] ) so that we could identify the factors influencing the decision-making process of TKR from the patients' perspective. One of the strengths of using this approach was that we were able to look for concepts that were relevant to all ten papers. We could then translate the studies into one another, and provide further interpretations. By creating a line of argument we were able to explore the decision-making process from the patient perspective.
A further strength was that our systematic literature review found a small, but manageable number of studies in the literature. If the subject under review was more widely researched, synthesising and translating the synthesis may be more problematic due to the quantity of data and potential contradictions in the findings. There were three researchers working on this review. The lead researcher (TO) was responsible for the systematic review, and initial coding. The results of this were then fed back to the team. We found a lot of agreement amongst our team, but this could be due to the fact that the authors are from similar disciplinary backgrounds. Whether the findings would be different with the inclusion of other disciplines is difficult to say, but as yet, no guidelines have been developed with regard to the composition of review teams.
There are a number of limitations to this study. The method that we have followed allows for only one second-order interpretation from each study. However, there may be more than one key finding from an individual study, so the researcher must prioritise which one is selected. This may be addressed by returning to the authors of the studies to verify that the second order interpretation that has been chosen is the most salient. This process has also been used to verify third order interpretations [20] . However, there are many practical and logistical problems associated with this validation process (for example locating researchers), and we therefore chose not to adopt this approach.
Secondly, we did not carry out a quality appraisal on the studies that were included. A number of quality assessment tools have been developed (for example Critical Appraisal Skills Programme [41] ), but there is a significant debate on whether qualitative research can be assessed using quality criteria. A hierarchy of evidence for assessing qualitative health research has recently been developed [42] . Dalya and colleagues describe four levels of a qualitative hierarchy including single case studies, descriptive studies with minimal analysis, conceptual studies and generalisable studies. However, other qualitative researchers [17] state that qualitative studies should not be excluded for reasons of quality, as there are wide variations in conceptions of what constitutes 'good quality'. Barbour [43] argues that critical appraisal of qualitative research can be reductionist, and a checklist approach can bring its own problems, unless it is embedded in the broader understanding of the rationale and assumptions behind qualitative research. Furthermore, a study by Dixon Woods and colleagues [44] has shown inconsistent agreement between reviewers of qualitative research using three quality appraisal methods. This study reported substantial variations between reviewers, and in individual reviewers who re-assessed papers using alternative methods [44] . The authors conclude that, "researchers should exercise care in how they assess quality of evidence and how they use claims about quality". With the above in mind, we decided against excluding studies on the basis of a checklist of quality criteria.
Conclusion
This study has confirmed that Noblit and Hare's sevenstep approach [31] is a useful guide when synthesising individual qualitative studies. Our data synthesis and interpretations suggest that decision-making regarding TKR surgery is extremely complex, and patients have to weigh up numerous considerations. Our findings highlight the importance of the 'doctor-patient' relationship during the process, as this was common feature throughout all ten studies included in the review.
